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Abstract 
Modern education, as well as communication, is inherently multimodal. Learning any foreign language requires the involvement 
of several perceptual channels in education. The article reports on a study of multimodal perception of verbal stimuli that exist 
with regard to conflict modalities. The study of particularities of a language is an important part of learning it as a foreign or 
second language. The author reports the results of an experimental study (on Bulgarian) which was aimed at identifying the 
dependence of the characteristics of bimodal (audio-visual) perception on the type of verbal stimuli categories incorporated: 
formal or semantic. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of Tomsk Polytechnic University. 
Keywords: Multimodal perception; multimodal text; multimodality. 
1. Introduction 
Communication is multimodal in nature. Language is the primary means of communication, so learning a foreign 
language is an integral part of intercultural communication. Modern education uses various channels of information. 
The most used are the visual and audial channels. This is why the study of the characteristics of auditory-visual 
perception is interesting and important. 
The main source of information transmission in the study of language is verbal code. 
The term modality we understand in terms of psychology. Modality is the sensory channel of perception. So, the 
multimodality is using the several perception channels simultaneously. For example, then people see something and 
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hear something at the same time. 
We investigate the situation when a person uses auditory and visual perceptual channels. The information in 
visual and auditory canal may be the same or different. In the second one we can speak about the multimodal 
conflict. The multimodal conflict is when different information appears simultaneously on the two channels. E.g. the 
word with female grammatical gender represented by auditory perceptual channel, and the word with male 
grammatical gender is represented by visual perceptual channel. 
We aim to explore the perception of verbal stimuli in a multimodal conflict. 
 Materials in the Bulgarian language were used. The experiment was conducted with native speakers of the 
Bulgarian language. We think that the study of the peculiarities of the Bulgarian language can support learning 
Bulgarian as a foreign language. We assume that the perception of Bulgarian as a foreign language will manifest the 
same features. 
The phenomenon of multimodality, which became very popular in scientific research of the 20th century, has 
acquired sufficient terminological variation due to its wide distribution. Kress said that the concept of “mode” 
(modality) can mean different things (Kress, 2009). This is based primarily on a different interpretation of the basic 
concepts of the term modality. 
x Linguistic tradition interprets the term as a text category, implying subjective assessment characteristics of the 
subject of speech (Halperin, 2006). 
x In addition, a group of Russian and foreign scientists (Ejger, 1979; Anisimova, 2003; Voloskovich, 2012; 
Verevkina, 2010; Sonin, 2006) interpret the term modalities in connection with the notion of the concept of 
semiotic code. In their theory, there is no difference between terms multimodal and polycode. In this direction 
much of the research is centered on the study of verbal and iconic text (instructions, comics, etc.). 
x Finally, the third understanding of multimodality appeals primarily to the psychological term modality as 
belonging to a particular sensory system (Ananyev, 1961). Thus, in this direction multimodality is determined by 
scientists as a set of sensations received through different modalities with sensory perception of object reality. 
In the third conception it is possible to speak of a specific substrate which reflects the nature of human perception 
– the multimodal text. 
A multimodal text is the text that is expressed simultaneously in two or more modalities of human perception 
(e.g., cinematic, which perceived by two sensory channels: audial and visual). 
Our task was to establish patterns of intermodal sensory interaction on the material of verbal stimuli. We think 
that this is an important step in the study of multimodal texts. 
2. Methodology 
2.1. Research Design 
2.1.1. The Problem 
The most appropriate method of investigating the perception of multimodal texts is through experimental 
research, because it permits a high degree of certainty as to, for example, the allocation of the leading modality or the 
interaction between modalities, and etc. 
Separately we will discuss the problem of the respondents’ distribution of voluntary attention between the 
modalities. 
x Voluntary attention can be focused on only one of the modalities present, (if the instruction involves solving a 
task associated with only one modality. In this case, the information from the second modality serves as 
background). 
x Voluntary attention can be directed to both modalities (in cases where the respondent is tasked with solving a 
problem, it is necessary to analyze the information provided with two channels of perception). 
2.1.2. The Hypothesis 
The modal expediency hypothesis (Danz, 2011) states that the contribution of the different sensory modalities in 
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multimodal perception is related to the nature of the perceived stimuli. 
Different linguistic categories have different formal expressions in the language. So, the category of grammatical 
gender is expressed through word endings in Bulgarian language (e.g. female genger: книг-а (the book), стен-а (the 
wall); male gender: стол_ (the table), диван_ (the sofa) etc). 
We can say that some linguistic categories are formally expressed stronger than others. The category of 
grammatical gender are more formally expressed than the animateness. Because the category of grammatical gender 
has regular formal expression in the language. The category of animateness is manifested only in the cases. 
Hypothesis. 
So, we have suggested that linguistic characteristics (in particular language categories) inherent in verbal code 
will have different impacts on the multimodal perception of verbal stimuli. We assume that the more formally 
expressed category has the more influence on the perception of words and decision related tasks. 
2.1.3. The Experiment 
Making lexical decisions in a RT-experiment was chosen as the primary method. 
The experiment was performed using E-Prime Suite 2.0 (Copyright 1996-2012 Psychology Software Tools).  
The experiment was intended to parallel the bimodal presentation of words containing the same (identical) or 
conflicting information on the category of abstractness and grammatical gender. These categories were chosen for 
analysis because they have different formal (visual) expression. The category of grammatical gender is formally 
expressed with word endings. The category of abstractness is not expressed formally: it has only internal semantic 
expression which is seen in context. 
We can delineate two phases in the experiment: preparatory and basic. 
2.1.3.1. Material 
The experiment was conducted on material of the Bulgarian language. 
In the preparatory phase we selected 200 nouns with different frequencies of use. 
The main categories chosen were the category of grammatical gender and category of abstractness-concreteness. 
E. Andonova (Andonova, 2004) talked about the category of grammatical gender in Bulgarian. These categories 
are contrasted by the presence or absence of a formal language indicator and are expressed both visually and 
auditory. 
To rank all the selected stimuli for these categories (for further categorization during the experiment) in the minds 
of speakers, during the pretest respondents were offered a Likert scale for scaling subjective abstractness on a seven-
point system. 
The experimental stimulus material was based on a selection of 120 words . From these, 80 words were selected 
for the actual tasks of the experiment (40 words with either “maximum” and “minimum” subjective abstraction) and 
another 40 words for false tasks (catch trials), which are necessary for distracting attention from the focus of the 
research . Additionally, 40 non-words (e.g., ЛЯПИР (LYAPIR)) were compiled by researchers. 
The “non-words” are coined words that have no meaning in the language. The invention and use of such words is 
a standard procedure for the lexical decision task in behavioral experiments. 
The experimental task used was the process lexical decision. Pairs of words were presented simultaneously: one 
word on a screen, the second in headphones. Subjects had to determine which word was actually the non-word.  
At the same time, we have also eliminated the influence of frequency on the occurrence of functional asymmetry 
of modalities: the bilateral significance (t-test for independent samples) of groups of stimuli in each of the modalities 
(auditory and visual) was p = 0,89. This means that the stimuli do not differ on the factor frequency. Therefore, the 
frequency does not affect the results we receive. 
The frequency was checked using databases (Clark & Paivio, 2006; Cortese & Fugett, 2006). 
Later stimuli were formed in pairs taking the two criteria into account (one for the auditory and the other for 
visual modality). 
The formation of pairs of words on the basis of the theoretical and grammatical gender. When forming pairs, we 
199 Elena D. Nekrasova /  Procedia - Social and Behavioral Sciences  215 ( 2015 )  196 – 201 
also take into account the the number of syllables and the number of letters in each word (the number of syllables and 
letters of the stimulus word in audial modality coincides with the number of syllables in visual modality). 
2.1.3.3. Samples. 
Students from various faculties of the New Bulgarian University aged 19 to 23 with normal or corrected to 
"normal" vision and normal hearing were the subjects of our test. For all of the participants the Bulgarian language 
was their native language. 
2.1.3.4. Design 
Thus, the experimental design was 2x2x2, where the independent variables were: 
x the type of modality (auditory × visual), 
x the category of abstractness (abstract × concrete), 
x the category of grammatical gender (female × male gender). 
The dependent variables were the reaction time (RT) and accuracy of word categorization (ACC). 
2.1.3.4. Procedure 
The stimuli were paired (one for audio and one for visual modality). Pairing was based on the categories of 
abstractness (C- concrete, A- abstract) and grammatical gender (M- masculine, F- feminine): a total of 8 cases with 
matched and mismatched pairs for both categories (see table 1.). 
Table 1. The types of the stimuli. 
  visual (on the screen) - audial (in a headphones) pairs  
The type of pairs 
Cm – Cf (1) Cm – Am (5) 
Cf – Cm (2) Am – Cm (6) 
Am – Af (3) Cf – Af (7) 
Af – Am (4) Af – Cf (8) 
 
The task was not to focus on any of the categories. 
The procedure was standard for behavioral experiments with lexical decision task. After a fixation cross (500 
ms), pairs of stimuli were randomly presented, one of which appeared on the screen for a maximum of 5000 ms 
before the following keys were pressed: 1 (there is a non-word in the audial-visual pair) or 2 (there isn’t a non-word 
in the audial-visual pair). Another verbal stimulus then sounded in the headphones simultaneously with the 
appearance of a word on the screen.  
Each new trial was preceded by a blank screen (500 ms). The experiment included a training session (16 pairs of 
stimuli), the data of which were excluded from the analysis. 
3. Results 
All data were analyzed except for technical errors caused by respondents (pressing "space" instead of the correct 
keys, etc). Prior to the analysis, response times lying more than ± 2 standard deviations from the mean for each 
condition (4,4%) were excluded. 
Grammatical gender. 
Analysis (Repeated Measures ANOVA) of data in terms of reaction time (RT) revealed the presence of a 
statistically significant effect (F (1, 40) = 100; p <.000) by a factor of the ratio of modalities (Fig. 1). 
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Fig. 1. The mismodal ratio of pairs of stimuli by the factor of RT 
It can be concluded that when the pair does not match (conflict pair) in grammatical gender, subjects perform the 
task more slowly. In cases where the pairs coincide on the category of grammatical gender (identical pairs), subjects 
perform the task faster. More results about the category of gender can be found in our article (Rezanova et al., 2015). 
Category of abstractness. 
In the case of abstract categories, such an opposition is not found: the conflict pairs of the abstract category were 
not perceived significantly faster than identical pairs (Current effect: F (1, 80) = 16,302, p =, 68747). 
4. Conclusion 
Having exploring multimodal perception of verbal stimuli in terms of conflict modalities, we concluded that the 
different linguistic categories have different effects on multimodal processing of verbal stimuli. 
We can say that different linguistic categories have different effects on the perception of verbal stimuli. Formally 
marked categories (with visual markers) have a greater impact than the formally not expressed (e.g. the category of 
the grammatical gender has stronger impact on the perception of the whole word, than the category of abstractness). 
The question of multimodal perception and perception of multimodal texts is quite extensive, however, and future 
studies will focus on the study of the influence of other linguistic categories on multimodal perception of verbal 
stimuli. 
We think it is necessary to take into account these results in the teaching and learning of foreign languages. The 
right mix of verbal and auditory components will achieve greater success. 
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